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(54) FULL-COLOR, IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a device for image formation which solve problems of transfer absence, a dust image 
due to toner, etc., caused during contact transfer by a full-color image formation system using an intermediate transfer system and obtain 
well-color-balanced high picture quality, and to provide stable images not only in the beginning, but also thereafter. 

SOLUTION: For color development, (a) the toner contains three kinds of additives, i.e., (1) silica of 0.01 to 0.03 in primary particle size 
after hydrophobic processing, (2) titanium oxide of 0.01 to 0.03 //m in primary particle size and 60 to 140 m2/g in specific surface area after 
hydrophobic processing, and (3) of 30 to 150 m2/g in specific surface area and 100 to 250 g/l in bulk density after hydrophobic processing, 
(b") When toner in early processing order of cyan and magenta is denoted as A and toner in later processing order is denoted as B, the 
additive (1) is added to A more than to B, (c) the absolute value &verbar;QA/m&verban of the toner electrostatic charging quantity at this 
time is larger than &verbar;QB/m&verbar; r and (d) secondary transfer is carried out while a transfer device applied with a transfer bias is 
made to abut to >3 g/cm. 
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Ste$E¥<DlH]&£^^c:<>:^ s SAn^ff 5 -<tT*fe 
«te<Dg$M^^^9l^l£^^4ft<b:CD^iS^<ct btit 

L^4^t^^t£^-^T*liftl^o SfcSlftAWlD-, V 

L < lir^^^S^4l^l*iE¥^ U A<l^«lc g 
ji* > l J <ft4^. ^xd — ^^^^m^a^^litbli^lE 

[001 5] -73. -st»»a«#iS"ffli^c»T- 
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[0016] L*>Lfe^b. **: 
awAMBcy^-rt*. iD%-fiit»««»*i*«<HHa 

»f*.h^hf— *«iSLfcft. HJWMMMtlwT h-*— 

^E.Jl$:1m7L&^ tT-&ftmiz h-7— £»S*-t±Ti^ 
WC hi— SBftA^Mfctty . ISR-ecDflfMiftTI^J: 

*»^tt-\ba« a— ^ cd y << jv s > ^*<»* l x . 

[0 0 17] ^Ht,CDfil/**a^L-C^ga¥5-5 3 3 
6 9|CliBETtfc^®?S^1 - 1 5 0m2/g-C, St* 

v^'j >^«i-c«a**tfc»««»(*t . B E 

T hfc^®fSA< 1 60-400 mV g TfttTMbl* 3 0W 
±(0»««»5fc£*T*'4 h^—#flfl***lTl**#* 31 

«xy-^Jih^— a>»«wtt^«ftttty. h^— 
a<««x u -^b: isttf- y . »tk u fc y 4 »^ a< 

[0018] £ £ I^BB 5 !* 6-202374 \ZlZW-mtL 
W3 0nmJU±, 100nm^I(7)MW^S#f 

[0 0 19] *P>|r*fc1#||Hsp8- 1 5 8 9 0lZl*3|tjQ 
S14-9 J/mO> h^— ffi^^'Jvfeg (7-2 0 nm) 
<fc*ttg (20~80nm) 0>ftSttffilfr k J . 

tay, h-7 — ^nix'j-^bcistif:y, ffeffcu 
fcy-r 4*^*<$>4o 

[0 0 2 0] ^^¥9-2 8 8 3 6 9t^BETit 
a®fg 2 O - 5 0 mV g % PH6-8, iBbk^ 8 5 % 



[002 1 ] 

L«fc 5 £*4HH] *»WO>BMtt+MlE 
a>±KPp1HjS£»fcU * ^— /\*^ >XG> £*ifcftHH 
[0022] B Ml*. 

ma-r 4c<ti::fe4 

[0 0 2 3] Mlz**wa>BM(**PBlK¥^*ffll^fc 

[0 0 2 4] 

v7>, v-tf>*. siuo 4 u 

h*— £g»*4KL 7^7-(DS1^^xd- > 
V-tf >^(7)3feM^i:^Tl^. m(D^feT^ffl-r 

[0 0 2 5] a. ) y)\,±3- !*'>#< 

ng6#j$'>a< <t***rr4 -ca&y, 

0-*tt^SO. 01-O. 0 3 /im(7)iB67Mb^II£;ft 
fcv'J 73 

<2>— ^ft^fiO. 0 1-0. 0 3 ^mTrhfca®fS6 0- 
1 4 Om2/gO>ia!7K^k«aS4*lt=^b^^ > 
®ltS 3 0- 1 5 0 m2/ g , 1 00-25 

o g / 1 o&fcitmmztitzis 1 ) ± 

b. ) '>T>tT4f>^(Da«jlR(DJPl^J53a> h-7— « 
<D o (D® OjS^JPM^ A > B . 

c. ) C0>t#(D h-7— «a*(D*fe*Hit I QA/m K 
| QB/m | | QA/m | > | QB/m | 

3g/cmia±tiS^^t, h^-«**E¥SR*t^*E 

bH4±IBa. ) b. ) c. ) h-7— t?fe* 

[0 0 2 6] *7t**MI^«fc*ltf-fXP — . V7X V 
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(D— *fft?-go. 0 1-0. 0 3 £/m<7)i&7Mb$&S2*X 

©-M^gO. O1-0. O 3 /imT*htjl®fS6 0- 
1 4 0m2/g(Di**<b«aa**tfcM<b^^> 

®tfc^®fS 3 0-1 5 O m2/ g % 1 00-25 

Og/I (DiBE^bfflSaFttfcvU* 

A>B>Ct'fcU, 

c. ) C£>££(D h^h— WWitDtefcUB I QA/m U 

I QB/m I . I Qc/m I I QA/m I > I QB^ m I 
> I QC^rn | 

d. ) 2*lK¥l*lE¥/W7'^^Bi*P**xfclE¥3SB* 

::;h,e>lcflli*&*i5±Ka. ) b. ) c. ) £9Sf=?" h 

[0 0 2 7] ^[c^^l^tUS. -rxp- % v7 
V-t£>£. *K0 4fe(D8iflMB£*U ^tl-^ttlco 

a. ) 7^7-htH^<i:^iWI, *fe» 
< fc ***** h-*— -e*y. 

Q-*ll^gO. 0 1-0. 0 3 /imCDflaTMbffiSSfl 
fc*>'J* 

®-*tt^80. 0 1-0. O 3 /im-CJt«ffi»6 0- 
1 4 0m2/g<7)iB6*^«iaaF*tfcSHb^^> 
<3>ttSSf§ 3 0- 1 50 mV g „ JlfffiJS 1 00-25 

og/i (oaTKfcttasttfci/u *j 

ftmm(Do*><na)<Dmnmfi<A>B>c>Dx-tb 

c. ) Z(D«b^(D ht-^ll^l I QA/m I . 
I QB/rn I * I OQ^m \ % | QD/m | \ Ofr/ m | 



> | QB/m | > | QG/m | > | QD/m I 
3g/cml5l±T?a»ift'C, «^$E¥ai»^ln 

e,*iUEa. > b. ) c. ) $j?ifc-r h^-— T'fc^t 

[0028] 3Ei=**Mi=«fc*ttf«na««»* < **tt- 
«tti=fet^rti h^-(D^ib 

[0029] ^;u*^-maa>±fifci^i3L^r(±4fea) h 

£c-*>*<. i^mmny lis* ^ —wm&t&tff^te^-c =l 

[0 0 3 0] *MIeJ1^ &ttt&¥ 

tt. *a<b-r*zt-c**M*»5fc-r*(-s-3fe« 

[0031] t6^filbi:*^t7;i/*7-M$ 

<LT J $>z>t, fE¥icoi^[J, 1 ;jfeK¥icfci^Tt*E 
^i±^^(7)tecox huxicjzsaiRSfty ux <#y* 

Lie < < fcoTl^fcttlE^ffiatflE^/Wrx 

*u te^ftit (Ie¥^v^^t) 3&<iBcyir< <ft*o 
[0032] jEm. «micoL*Tia$M<B»**»*fi: 

teHUft <t ft 4 B0>SHftJ«<7>#l* * (7) 15 ^ < Hit £ - 
[0 0 3 3] BI^*#](Dfta*Sl*?>-tt4Ci:^tti** 

a, v y 7j ^ f ;u s > y>j: if a) 5/ y * ic «*: * a £2E£go 

[0 0 3 4] <ILC<D$K XP — |ZOl^Tl*;ifcfe-Cfc£ 

[0 0 3 5] ^MIS^<'fXP- > v7X V-if> 

— »*L<(*-fxp— % 7-tz>*. v7>, 
Kt>— ©«flWK* < *t^*0>ISif»5S*l3&^< . 

4o 
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[0 0 3 6] *5£BRvmm?Z>Zt<Dft&Z>7)\'J3 : ? — 
[0 0 3 7] ztib(Dgli:^l^Itf-^ ZlfrffiW 
hcfcy. (2) 

X. S»57-W^tj:4o JSfti* (2) li^HKDcfca 

k ^Ksa^v^. >*»■«: if 

»t*Jh/ci*5. fit#«*s d a~i d) mm 

M, Y. B k t Lfc«"Ci5lT(-«I^*BiWr* ((ML. 
[0 0 3 8] Hi»|MftA<BH*6**L*i:. Brftfl)* W 5 > 
fSLmS3Z*> (GIT. C So M. Y, BklCO 

<h CS«* (1a) <D»«fiL«(C»«ftffl»*< 

iiiarft*ii-3a«xu--^sigiEBB»Lrc»«$c h 

[0 0 3 9] (2) i|Z»jjlUfcC h^- 

+HR¥* (3) (D&mz%iM^rZ> OUT. 

(2) **&*mi&9{* o) .^<d h^-~ mm* 

r-;^$c¥j 4:1*5) o (2) fc + 

(3) < ^:A<}gMLy■-«all^fct^T. fs¥/\V7 
X*E*Blln-r«C4:f=«kyfr5« ^LT. *P b 1*e¥<* 
(3) dttflftfctt (2) |r«*»rt"*"4C. M. Y. B 

k(D hi— *tlB-iilc|«Att«*i±L-C 4ft«te0>- 

[0040] (2) flyt?[*cxa<Daic. 

<D»»*at;****±Ett«a^tey i3»j»ufcM h 

^flMLfcMXfilcitfcAV wsco^>r 5>{f**6 

MSM*» (lb) (**<0SM*<4Bl::*tLT* Sc(DCi« 

irr^o c*ttiW*y«a>Y»«*«i»*<iiiat-*iwr(= 



«M»BticE¥!E*<a^y. tti=tt«a>i«»*< i feg-efc 

[004 1] ^fc^** (3) I*. 6»/W7^p- 

^> igifip-^. at/^ftp-^^ic^yicgsis^ti-c 

fey. BM^E— *«fcyH»»]f»**L*o *fc*WHE¥f* 

ay ici*»w=(Bi:-c^ fie* 
y«***Lr**<. *a>ieicttttj*««icj:y««i» 

»T*«*ri**Mte¥{* (3) ffi^6«K*i±rj3 
+r B ifc¥i* (3) fficus«i*i*-c$ «j— ->^sfr^o 

[0 0 4 2] 4^$e¥<*I::oInt^ »Br»aE**SH 
fafol±ifi%9 t "biff^ LL^ (12) o *f=*BM5^ffl*t 

[0 0 4 3] e***^©— *IB*I*. G?'W7XP 

(4) (=Aisvffl*iiL»jA¥n) . ^i/^iMLr 
i>^^A<*rate¥<* (3) ^^a)ft»«*«-e«ija**x 
ri>^ 0 :(D/U7XP-7 (4) it. il^li*r B 1lE¥ 
* (3) ^^«JRLtl^4A<. *Hfe¥<* (3) ffllcB 
fiR**Lfc4fe(D«*aliJ«*tE¥*t (6) ic-ffilE^-T^ 

-fe#E**u flfSP— ^ (4) icpjrSco/WTxmii 
£tm^T%mm (6) ^(D$e¥^^t^o ^0)*l^»HE 

■rn. in¥*ta)-r3K«ie-La<3S:y. <c¥*t^o)iE« 

[0 0 4 4] MI^-(7)cfcaiC + fBl$E¥<* (3) 9ifrg>4 
fi»teH«A<-iSlB¥**ifclK¥*t (6) I*. attftiS^ 
tiT^^§& (5) irffi^^H. ^r^;^Sl^=3> hD-;i/ 

3£ o 

[0 0 4 5] ^PK^L^bWKtHi^XP-, v 

[0 0 4 6] *§&wizm^t>tiz>ifef£mmt un*. /K 
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UX^U>. tK'J p-^DPXfbX 7tf'Jt:-;UMU 

{*. x^u>-* u;u@£^;u#S^<*. xfu> 

j^'ju-h, 7t«u*fte-;K *UBMtf-;u. tf'J 
h\ #'J tf-vu:?^-^ ^ur^'j^KttfUB. pv 

[0 0 4 7] »:::?;u*^— ilffti::fci*Tl*. RSO) h 

[0 0 4 8] jKUxxt-;u»BBI*. — 
A<-t?#6o **Wl::i3i+'&# , J xx^MStfig^fSfifcL-t 
Mi^o^m^y ^-*>^&>x. fct^i^xf 

1, 1. 3-^PtfU 

1. 4-^Vl>t"ik 

;uyun-Jk 1, 4-:?^>v*-;u. i. 5-^> 

7Jl3-;k ^fcliViH^hHk 1. 2, 3, 6-^ 
+f>f hPHk 1, 4-VJHf£>* /<>$X'JX 

■j h— v^o^xuxu h— hU'O^xux 

'J h~ik 1, 2, 4-^^>h'JtHk 1. 2, 5 

-^>^>h'Jt-^k yj-fen — v^U-tzP— 



2, 4-^>hUt-Jk h'J^^P — Jl/X^X h 
'J^f DHl/^P/^, 1. 3, 5 - h 'J t KP+V^ 

[0049] Z.tlbO)*; V—0)5*>ft\~* tfX7i^ 

[0050] ex7iy-ji/A7;u*u>tW R^t 
»=ihf-^P^*>^tt. »»«#tt*< 

i:t'X7xy-;i,A7;^b>t^ Kftfflntta)? 
[00 5 1] ^B^lC^I-t^/KUxx^^^B^ffi/aL 

;ui8, yh73>E -f*3>»* y;u*p>SL 

*»/U*:>i£> p/n^SL 7vt B >S, -fe/^>SL T-tf 
n - K^rv^n/x^^CDT^^-^P/N^Mii^ L < 

iir;u^r;up/\<7MH. cft^cDSSa^k^. t;u*;u 

I7fJk ^(OtoCD— ®CD^;U7tf fit, 1, 

2f 4-K>-t?> hj*i;M*>». 2, 5. 7-i-y$ 
u>h'J^^>i, i. 2, 4--j-:7£ U> h'J^^U 
7t<>^. 1, 2, 4-^-:7$ u> h'j^;u^>K. 1. 

2, 4-^$ > h 'JJjM'Tt-OgL 1. 2, 5 -^^r"^> 
h'J^l^^>^. 1. 3-v±i;U7p4r^>;U-2-/5 1 ^ 

^v;u) 1. 2, 7, 8-*-^£ h^* 

7;i/^HXfJk 7il/^-^xXfJk 7'JHI/XX 

[0052] zc-eit^n^^rvu^r^S. r;u^— ;u 
S*fd*7U-^xxf;KDl»«i|t Ltli, 1. 2 t 
4 hu*;u^>K. 1, 2, 4-'<>-t?> h 
U*;U7t<>^ h U 1. 2 t 4-^<l/4f>hU* 

;i/*>®h'Jxf;k i. 2, 4-'0-t?> h'J*JUJtf 

>i§h'Jn-^^;U. 1, 2, 4-'0-tz> h'J^^U^ 
VM^V^f.lU. 1. 2, 4-^<>-tf> hU*^7H>K 
h 'J n -^-^^JU. 1, 2. 4-'<>-tf> 
|h'J2-Xfj^yJk 1. 2, 4-'<>-tf>hU 
^;U^>^h'J^>v^. 1. 2, 4-^>4z>h'J^ 

;u7tt>i§h'jx (4--<v^Pt 0 ;^>v^) «*<*»f 
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[0053] 7$i)jL*T)\,mm<»ftn#.tnmt<DMm 

fflflgCDKffil* 20KOHmg/g JslT^»* L < £ £ 
|C % 5KOHmg/gJslTA*8t'^o 

[0 0 5 4] tf'J*— JUttBfcLTI*. »mCDa«£SS 
tt. *7-Mtt, ftJRSStt. ^Ir^CD 



CHi CH- 



«£J5JCSi**C£i::<fcy»*::£#^#4. C<7>5*> 

[0 0 5 5] ^^ffl^b^^i^iS^'J v viH^) 
2|7i; — ;u<D7 ju* u >^-*-y--< hM*iratti*JUTO> 

e^ppt Ky >^^-^f;uit^ppt Ky vc^ 
Jra^cD^y vvjh- t-;u*<#£ li>o 

r ^ .- ^ 1 
L U U 3 O J 

[1b 1 ] 



r 



-(RO)«— 



-CM CHj 

V 



(CCT?RIX — CHi — CH 2 — . CHz <pH Xf± Oh CH2 CHi 



[0057] m&Mt Lxi*'&to<n!knx.ifUWtflEX 

ftffl-e*. -fxp-Mc:Ltli, t7HI/ 

^fIP-S, /\>f^IP- (1 OG. 5G. G) % Jl 
K5^A-fxp- ft&Mblfc* Jt±* JtfB* 
Its t-(Min-, /\>f^IP-, (GR, A. R 

N. R) , tf^V > Kia- l: ^yvvWin- 
(G. GR) . /<-7*>h-fIP- (NCG) , /<;U 
73>3?TXh-fXP— (5G. R) . ^— h^V>U— 
^'JWIP-U-^ 7>X7^WXP-B 
GL, ^Vf^KU/Wxp-, 
[0 0 5 8] T -If h7"— ffltDffJi: LT(*. UVHb 
77XhX*-b7hG, ^'J «J7Vh77XhX^- 
K ^y 'JT> h*— S>BS. /^-7*>hb'V 
K (E2R, F 4 R . F R L s FRLU F4RH) , 
77X hX^) — U'V hVD, ^jl/^]>77Xh;H:> 
B. ^'J 'J7>hX*-b7hG s 'JV-;Ul/t*>G 
X, /^-7^>hb7KF5R, 7*'J 'J7>h^-5> 
6B. t°^> >hX*-l/7 h 3 B. /fOUK— 5 B, h 
Mv>7'J-X /^7^>ht^K-F2K, ^y 

*7tf;u K-b L. t^K-iOB, t:wj->7^ 

^pj->r >v=3 kb. ftov^ji/->, *>ou 



[0 0 5 9] v7>ht-ffl^i<!:Ltli, =3/^^ 

-iz;u'JT>^;u— . r;u* y ^u— u— ^r. tf- 

7^Pv7->^K 7^Pv7->^iK 7rX 

M^-r^- -<>y>xiy>^;u— (RS, B 
c) , ^>v=i\ SW. t>«4v>?;u-. 

7>h74/>/Wtb7h, ^PA^'J-X 

yy— nb^pA, try v7>x> 7^k^'j- 

\£<f* > h^'J — >B. t7h-i^'J->B, y 
.j->zf-;uh\ 7v7h7'J->U-^ -7^^^ h 

y>^y->. a®*, y h7H>at;^H 

[0 0 6 0] m h^— fflO)fflc: LTIi^— tHV^V'V 
z^pyy^ Il:fflfec:Lty7>^ 

y-«BH 0 0»aWl^*fL0. 1-5 0li«^fc 

[00 6 1 ] ^B^CD-<XP — % vT>> T-tf & 

(I) 1^5^-t^O. 0 1-0. O 3 V m(X>i&7Mb$fl^ 
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(II) l&f&T-gO. 0 1-0. 0 3 //mr*ita®fB6 
0-1 4 Om^S g<DtiLAliktt±mZ*ltzmtT* > 

(III) tt«I»20-50m2/g, 0 0-2 
50g/l <DiS7K^b«&S**tfci/U*o 

[0 0 6 2] 1MT§0. 0 1-0. O 3 /im(Di8i7k 

ftaishfcy'j* (i) * n—<»&mzwmmtz> 
a** u -y±&ifm&* y — &fl$*(*^a>s«i± 
-i o ofigaiicftL. o. 1-1. safisu^-r** 

*nufc»*icii hi— a>««tea<art- hi— 
a>a«*<tT*5*tft^o/= y . hi— y & 

fl»fciltt^»4 ft. 
[006 3] I^JBT-gO. 01-0. 03/im 

-CJt«ffi» 6 0-1 40 m 2/ g (DaTMbfflSSftfcK 
lb^$> (II) Stthi— 1 OOMffldttU 
O. 1-1. hi— a)«ffilc(*»*li-S»lrJ: 

y. hi— a>fc«t±<&fi£<b. Wlc^-v— 5?7^Jb<I* 

±£;hfto *$>r:7a>»fl:^$ ><D»*n**<^*icfcy & 
ftt^^ici*. hi— <7)*«tt*<K-r^r+»3S h^h- 
co^^T^tt^L^^^$E¥^y *<^< ***** l * 

«lt"Ctt< . i«P-7±^b(D hi— C«*tA<fe#* 
«§tf*-5, y *<«JnJLfciidlcl± hi— 

(DWfll«^«-r#r hi— tfsWx'j-i^&BULfc 

[0 0 6 4] ££l::tb£ffi«2 0-5 OmVg, 
Jt1 O 0-2 5 O g/ I CDiS^^b^S^ttfci>y Jl (II 

i) «f*hi— i o omssjucttu o. 3-2. 

o»*fflhi— 0)«ffilcf**S-t±«*(Ccky. hi— o 
3i«xy-^±T*^»Ji/)^-i:^y, no)A7^ 

<7)^Anfi^cti<t y '>fti^»ft«w(4. hi— y 
— ^±-e<D»H*^*a-i:*y > hi— tz)tti-<fa«a. 

□-^) ^(7) hi— (7>gasfizj:-&fixi><D^*-r^«^ 

*<#fto &tz^*i£ y ^ < is&Jin LfciS^lcli*^ -f :7cD 

vuij^iasifcffSLs hi— (Da®irw»**fr. h 
i— a)««sstt€na*-r*»$^*«. 
[0065] **Kirffli\c,ti.4«rE2asaa)*>u* 



ft*<. t$lc«;xC5i (W**b/\py><b£1*(DlS«ffiH 
it) iCcfcy^^ttfc, L**5bi-AKi/'J*i:» 
£tlftt><£>*<. ;ffi»14(Dffifr£*T*Ll*. 
[0 0 6 6] *S§fE<D h^-li. &Klci£CTaf«*18P 

[0 0 6 7] *«MlZfct^rffi«W»#J(Dfl6ffl*(*. ^ 

*»u #»*fl6**«>fc hi— Ba*aic«fcot»«if 

tiftt,OT% -SMU:IB***L«*<DT?ttttl^ 
L<f*/^>y— ««Bi ooa*suic»Lro. 1-1 
ona«i<Dmmx-mi*ibHz>o »*u<i*. 2-511 

as<7)ISffl3b<cfcl>o O. 1 MSP*3S"ei** hTh— (DftW 

hi— a>»»tt^*#-r#. 4r-v'J7^I«x'j-i? 

ttifl=J:oTliMftilJta)«TS*a<o X. j&WcflJi: 
T. 1*»(0ffl«WJ»«l*»fflL-Ct,J:U^ */cftfehi" 

[00 6 8] hi— (DWaft(*a«]lB(^cfcoT±EBt* 
«<Dck 5l=:««l«l=«*:y*^a) h^—CDflWM^iStt-r 
ft&5M<fcfto -Ofc^fer^lc^^^ma^^f-ii: 

[0 0 6 9] *fc2rt#««»-Cft*ttf*^UTfl>« 
SI. ^lilf^-^I^ILf:^ ««#]<&«#** 

stH-rswccfcywrnftSBfiLTtifi^L. 

[0 0 7 0] «a**t*Sl«*ll=lltffltt*l»fci±*A 

l\ JftfB^^Xte. ffl)»M4 0-1 2 0°C(D^<7) 
Tffoy. telCS 0-1 1 O o C(D£0)-e&£C<h7b<*ff£L 

CDlK^li. ^Sjfe*Jft«2M^}i (DSC) lzJ:oT^^ 

^J^ii (1 o°c/m i n) -e^p^Lfc^^^iiffi 
[0071] *mn\^m^&^ttf-x?%z> r Jv'?*t l 
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XXxJU&^^X. y'j3->7-X, ^^7;U=5 — 

*;u^/^^x&<^£3*if 4^t*<-e#4o * 
fd£#T-*tfy x^u>. tfy ^peuo^tDTKU^u 
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